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Abstract 
The aim of this study was to investigate the effect of endurance, resistance and concurrent trainings on plasma leptin levels of 
non-athlete males. In order to achieve the purpose, 48 male students in Tehran University with a mean age of 21/45 year were 
invited to participate in this study. Subjects were randomly assigned to three exercise groups, endurance group (12 = n), resistance 
training group (12 = n) and concurrent training group (12 = n) and a control group (12 = n). Height, weight, fat percentage, BMI 
index and  were determined before. Blood samples were taken in fasting state from all subjects. Then endurance group 
received endurance training for 8 weeks, 3 sessions per week with an intensity of 75-85% maximal heart rate. For Resistance 
training group also determined the 100 per cent power of individuals, first .Then were prescribed a percentage of maximum power 
during the exercise sessions for them. Concurrent group received both endurance and resistance training programs in one day. In 
order to compare pre-test results with post test results was used paired t-test and ANOVA. The results showed that all three methods of 
endurance, resistance and concurrent trainings caused a significant decrease in plasma leptin levels. Moreover, it became clear that in all 
three groups, according to F statistics and P values (982/0P =), There is no significant difference the effect of endurance, 
resistance and concurrent trainings on decrease of plasma leptin. So  Regular physical activity (any type of endurance, resistance 
or concurrent trainings with a negative energy balance) is likely can lead to a decrease in leptin levels.  
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1. Introduction 
Leptin is a anti-appetite hormone. In addition this hormone to its role in protecting tissues against hunger (to starve), 
its main function, is adjusting the amount of triglycerides in cells other than fat cells. In this case, leptin in other 
cells, is beneficial to prevent accumulation of excess fat and maintain the appropriate amount of triglycerides 
(Toussirot,2005). Moreover, the increase in size and amount of fat cells is associated with increased leptin levels 
that is more important the factor of fat cell size in women, and number of cells in men (Perez,2001; 
Olmedillas,2011).The Increase in size and number of fat cells help to increase of leptin levels that the size factor, is 
more important than the number of fat cells (Par Deus,2000).We can cite to studies about of the relationship 
between leptin and physical activity in humans, that be done by "Jennifer Olive," and his colleagues in 2001. In this 
study was examined the effect of different intensities of running exercise on plasma leptin levels in healthy and 
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trained subjects. Results did not show difference in measured leptin levels before exercise and after exercise in 
intense physical activity, but amount of leptin was significant in average practice (Olive,2001). Moreover, insulin 
and leptin levels were correlated positively. The results showed, body fat, physical activity and fitness levels and 
insulin, had a significant positive correlation with basic leptin level (Guilherme,2010). There are a little and also 
conflicting information about effects of concurrent and resistance exercises on leptin. Chen, K and collogues did not 
find change after 6 weeks of resistance training on plasma leptin levels in diabetic patients (Chen,2004). Also 
Zafeiridis did not observe any change in plasma leptin after he provides various methods of resistance training 
(Zafeiridis,2003). In contrast, in a survey that conducted by Nindl was observed a significant decrease in plasma 
leptin concentration after a resistance training session (Nindl,2002). On the other hand Fatouros concluded that after 
24 weeks of resistance training protocols on the old man resistance training may reduce plasma leptin concentration 
(Fatouros,2005). With regard to these researches, so researcher decided to study and evaluate the influence of three 
methods of concurrent, aerobic and resistance exercises on plasma leptin levels of male non-athletes. 
2-5 Blood sampling 
 Before starting the first week of practice and at the end of 8th week training was performed blood sampling. 11 ml 
of venous blood were taken using sterile tubes containing the anticoagulant EDTA by a laboratory specialist at 8 am. 
All subjects before blood sampling were fasting for 12 hours. Samples, after centrifugation and separation of serum 
and plasma were transferred to the laboratory to measure the research variables. To measure of leptin was used 
ELISA kit (built by KOMA Biotech company).  
2. Heading styles 
This study was semi-experimental type and the subjects were place to different groups of practice randomly. 48 
persons were selected as a statically sample and then divided to aerobic training group (12 = n), resistance training 
group (12 = n) and concurrent training group (12 = n) and a control group (12 = n) finally. Some variables such as 
height, weight, fat index and BMI of samples were measured before division(Table 1). In order to compare the 
results of the pre-test with post-test and also to specify the influence of different exercises  on some variables was 
used t test and one-way analysis of variance (One Way ANOVA).  
2-1 Aerobic Exercise Protocol  
Subjects in this group participated in a long-running exercise that volume and intensity of training for each subject 
gradually increased at the end of each stage. In first and second week, participants began 25 minutes exercise with 
65% of maximum heart rate (HRmax). Subjects were practicing in 3rd-6th Weeks in 35 minutes with the 65 to 75% 
(HRmax) and weeks 6th to 8th for 40 minutes with 75 to 85% (HRmax). Rate gauge of BEURER was used to 
control of exercise intensity.  
2-2 Resistance training protocol  
Every two weeks were applied 100% of the new powers and new percentages. The training program contained upper 
body training and lower body training, such as: bench press, sitting & standing up with halter, leg extension, leg 
flexion, leg press and rowing.   
2-3 Concurrent exercise protocol  
Subjects in this group were doing both of aerobic and resistance trainings in a day, such as they did resistance 
training first and then endurance training. 
2-4 Control group 
e any endurance, resistance or concurrent exercises and also their variables were evaluated before 
and after 8 weeks. 
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3 .Tables 
Table 1: mean and standard deviation of age, height, weight, body mass and VO2max 
Groups Endurance (n=12) Resistance (n=12) Concurrent (n=12) Control (n=12) 
 Pre Post Pre Post Pre Post Pre Post 
BMI         
VO2max         
Weight         
Height  --  --  --  -- 
Age  --  --  --  -- 
 
Table 2: leptin concentrations before and after different trainings 
 
  amount df t P Result 
 pre post 
Endurance   12 11 6.577 0.000 P. sign 
Resistance   12 11 7.031 0.000 P. sign 
Concurrent   12 11 7.884 0.000 P. sign 
Control   12 11 6.513 0.128 N. sign 
Table 3: ANOVA 
 
P.value F Mean square Free Degree Some of 
squares 
Statically 
indexes 
Variable 
0/982 0/057 0/012 3 0/042 Between-group Leptin(nano 
grm/ml) 0/242 38 8/970 In-group 
0/242 41 9/012 sum 
4.Results 
In Table 1, mean and standard deviation of age, height, weight, body mass and VO2max were shown. Table 2 show 
mean and standard deviation for leptin before and after training. The results of Tables 2 and 3 shows that there is 
significant difference between leptin concentrations before and after training in endurance, resistance and concurrent 
training group. The results of several studies show that there is inverse relationship between leptin and physical 
fitness and also there is positive correlation with BMI and percent body fat. (Krisan, 2004). Most researchers have 
acknowledged that BMI and body fat percentage are the best predictive marker for leptin levels. (Desgroces,2005& 
Olmedillas,2011). There are many studies that have examined the effects of exercise on leptin. There are several 
reasons why the responses and adaptations may be different. Exercise is effective in reducing obesity so this affects 
the levels of leptin. Findings of this study are consistent with most previous findings. (Krisan,2004, Desgroces,2005, 
Maestru ,2005 &  
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Olmedillas,2011). Research results of Barbeau (2002) showed that 8-month exercise for obese adolescents can be 
achieved a significant change in leptin levels. Fatouros and colleagues (2005) reported the decrease in leptin levels 
after 6 months of resistance training. These researchers had noted that this reduction has been associated with 
decreased subcutaneous fat and BMI. The fell 36 percent is due to reduction of weight and body fat percentage 
(Ryan,2004). These findings and the similar findings confirmed results of this study. Vascular diseases and diabetes 
were the subjects of our study who had no history of a particular disease. In all three exercise groups, the reduction 
is observed the reduction in the BMI index. As seen in the three BMI groups have decreased after the 8-week 
exercise training protocol. The incidence of obesity gene and leptin secretion in subcutaneous fat cells is higher than 
visceral fat cells. This implies that the subcutaneous adipocytes are a major source of leptin (Hotta K, 2000). Thus, 
leptin decrease in the aerobic and resistance exercises can be due to a significant reduction in subcutaneous fat 
tissue. The results of our research findings confirmed the investigation of (Fritz,2006),(Aronson,2004), 
(Krook,2003) (Talanian,2007),(Haram,2009)and(Coquart,2008),but the studies of (Svaciniva,2003), (Lee,2008), 
( i l ff ) ( ilh ) f h i h i f h i l h(Wisloff,2007), (Guilherme Rosa,2010) refer to there is no change in BMI after the exercise protocol. Reasons that 
can be noted in the atonement of activities are such as low intensity walking, different samples and different training 
protocols. Numerous research findings have reported the decreased leptin is associated with reduction of 
subcutaneous fat.  
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